i- ..I 

PD030031 

1 

DEVICE AND METHOD FOR REDUCING BURNING EFFECTS ON DISPLAY MEANS 

The present invention relates to a device and a method for 
driving a display means having a predetermined display area in- 
5 eluding the steps of providing a video signal for displaying a 
video image being smaller than the display area, so that one or 
more unused display sections remain on the display area, and 
driving the one or more unused display sections with at least 
one predetermined signal . 

10 

Background 

The "marking" or "burning" effect producing "sticking" or 
"ghost" images is generated by a change of the panel behaviour 

15 depending on the time a specific picture has been displayed. In 
other words, if a picture has been displayed a long time on a 
screen, the picture will stay visible as a shadow on the fol- 
lowing scenes: this is called "ghost" image. As an example, if 
a black picture with white text is displayed on a screen during 

20 a significant time, the text will be readable on another scene 
later. This affects different display technologies like CRT 
(cathode ray tube) and PDP (plasma display panel) in various 
ways. In the case of plasma technology, this effect is quite 
strong and leads to very disturbing artefacts. This effect is 

25 very critical for all professional applications i.e. notice 

boards displaying a lot of static pictures as well as consumer 
applications (PC images, digital photo, etc.). On a PDP, two 
kinds of ghost images are known: 

30 "Short term burning" : the resulting ghost image (3 to 5%) of 
luminance is mainly a positive image ("burned" cells are 
brighter than others) which will disappear after a short time 
(some minutes up to some hours) . The origin is not completely 
clear yet but it seems that this effect is related to some kind 

35 of charges which have been accumulated during the time a cell 
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stays ON. Later these charges improve the luminance emitted by 
the cell even if only priming is ON. An example of this effect 
is shown on Figure 1. 

5 "Long term burning" : the resulting stable sticking image is a 
negative image ( "burned" cells are darker than others) related 
to a kind of aging of the plasma cell. Cumulative amplitude of 
such long term burning can go up to 50% lost of luminance. This 
effect will not disappear with time! The long term burning ef- 
10 feet is illustrated on Figure 2. 

The long term burning is the more critical issue since this ef- 
fect is not reversible and can reach 50% luminance lost. 
This effect is linked to a kind of aging of the PDP represented 
15 in Figure 3. At the beginning of the PDP lifetime, the aging 
process is quite strong and leads quickly to disturbing ghost 
images above all for professional applications using static 
pictures. Later this process will decrease. 

20 Generally, when a picture has not been displayed on the full 
screen, a marking effect will appear since the rest of the 
screen (called "black bars") has not been used and, conse- 
quently, no charges have been accumulated and no aging of such 
areas has taken place. 

25 

Figure 4 illustrates some possible situations. All the black 
areas represented in Figure 4 will not be affected by the 
short-term or long-term burning effect. For that reason, the 
screen will lose its homogeneity. 

30 

In order to tackle this specific problem, a letterbox detector 
as published in EP 0 913 994 Al can be used. This algorithm 
provides the precise format of the input picture with the first 
active line and the last active line. Thus, the Plasma control 
35 circuit can be provided with the exact format of the input pic- 
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ture and the performed zoom on the screen. This gives the pos- 
sibility to activate specific countermeasures . 

Actual products provide a solution for the case of a 4:3 pic- 
5 ture in 4 : 3 mode displayed on a 16:9 screen. In that case, the 
sidebars are replaced by a medium grey level (e.g. 128) . How- 
ever, no solution exists for the other cases listed before in 
Figure 4. Specifically, there are no solutions for a 2:1 pic- 
ture in 16:9 mode on a 16:9 screen, a 16:9 picture in 4:3 mode 
io on a 16:9 screen and a cinemascope in 16:9 mode on a 16:9 
screen . 

A previous invention of the present applicant proposed a com- 
promise where a letterbox detector has been used in order to 
15 detect the black areas (first and last active lines) and to re- 
place them with an overall grey level (e.g. 128) . This solution 
is shown in Figure 5. 

The problem with this solution is that the grey level does not 
20 take into account the picture content of the active part of the 
picture. In other words, if the active picture contains a dark 
scene producing almost no aging of the panel, grey black bars 
will be used in order to age artificially the non-active part. 
Then if more dark pictures are seen than luminous ones, the 
25 correction will be too strong. 

Moreover, the human eye sensitivity depends on the overall 
panel luminance. Therefore, when the scene is dark, the eye 
will be disturbed a lot by grey sidebars whereas it will not be 
3 0 the same by luminous scenes . 

Above all, it will not be very pleasant to watch films with 
dark scenes having luminous sidebars as shown in Figure 6. 
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Invention 

In view of that it is the object of the present invention to 
reduce the visibility of burning effects of display means. 

5 

According to the present invention this object is solved by a 
method for driving display means having a predefined display 
area including the steps of providing a video signal for dis- 
playing a video image being smaller than said display area, so 
10 that one or more unused display sections remain on the display 
area, and driving said one or more unused display sections with 
at least one predetermined signal, wherein said at least one 
predetermined signal is varied in accordance with said video 
signal . 

15 

Furthermore, according to the present invention there is pro- 
vided a device for driving display means having a predefined 
display area including determining means for determining one or 
more unused display sections remaining on the display area when 
20 driving said display means with a predetermined video signal 

and driving means connected to said determining means for driv- 
ing said one or more unused display sections with at least one 
predetermined signal, wherein said at least one predetermined 
signal is variable in accordance with said video signal. 

25 

By applying the invention it is possible to artificially age 
the unused sidebars, wherein this aging process is not disturb- 
ing the viewer. 

30 At least one predetermined signal for driving the unused sec- 
tions of the display means may be computed on the basis of one 
or more analysing areas within the display area. Thus, the com- 
plete display area does not have to be analysed for determining 
the predetermined signal. 



35 
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The one or more analysing areas should directly abut on the one 
or more unused areas of the display means. This guarantees that 
the unused areas are primarily adapted to directly adjacent ar- 
eas . 

5 

Advantageously, the at least one predetermined signal is com- 
puted by evaluating a histogram of brightness values of at 
least one of the analysing areas. The histogram provides de- 
tailed information of the brightness distribution of the ana- 
10 lysing areas, so that an adequate brightness value can be cho- 
sen for the unused sections. 

Preferably, the at least one predetermined signal is determined 
by applying a threshold to the histogram in order to obtain a 
15 significant part of the histogram and taking a medium bright- 
ness of the significant part for the at least one predetermined 
signal. This step leads to a significant brightness value of 
the analysing area . 

20 The brightness of the at least one predetermined signal may be 
limited to a maximum brightness below the maximum practical 
brightness of the luminous elements of the display means. This 
feature serves for avoiding to reach a constant high luminance 
value on sidebars, which is disturbing for the viewer. 

25 

Additionally, the brightness of the at least one predetermined 
signal may be corrected by a predetermined factor. Thus, the 
amplitude of the sidebar level can be softened all over the 
measurement area . 

30 

Drawings 

Exemplary embodiments of the invention are illustrated in the 
drawings and are explained in more detail in the following de- 
35 script ion. The drawings showing in: 
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Fig. 1 an example of short term burning; 

Fig. 2 an example of long term burning; 

Fig. 3 a time diagram of a PDP aging process; 

Fig. 4 a sketch of different video formats; 

10 Fig . 5 a sketch for changing the black-bars into bars with 
an average-grey level according to the prior art; 

Fig. 6 grey sidebars on real video pictures according to the 
prior art; 

15 

Fig. 7 a diagram for defining analysing areas according to 
the present invention; 

Fig. 8 histograms of analysing windows of three different 
20 video pictures according to the present invention; 

Fig. 9 histograms for calculating mid grey values of the 
three sequences of Figure 8; 

25 Fig. 10 the video pictures of Figure 8 with adapted sidebars; 

Fig. 11 a diagram for limiting the sidebars level; 

Fig. 12 a diagram for softening the sidebars level; 

30 

Fig. 13 a first possible implementation of a "sidebars" ghost 
image pre -correct ion; 

Fig. 14 a diagram for demonstrating the frame delay issue; 
35 and 
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Fig. 15 a second possible implementation of a "sidebars" 
ghost image pre -correct ion. 

Exemplary embodiments 

5 

The present invention is based on an automatic level computa- 
tion for artificial sidebars. It is assumed that the PDP con- 
trol circuit knows at any time the format of the active picture 
with the letterbox circuit outputs. Then, it is possible, for 
10 every kind of picture format and zoom format, to adapt the 

video level of the sidebars in order to suppress the marking 
effect and to limit the disturbing effect of those bars. 

For that purpose, it is necessary to use an overall video level 
15 that is similar to those used by the border of the active part 
of the picture. In order to do that one can define an analysing 
area in the active picture as shown in Figure 7. 

This area can have various forms but should correspond to the 
20 inside border of the active video signal where border means 

border in contact with a sidebar as detailed in the following 
examples : 

a) 4:3 active signals in a 4 : 3 mode on 16:9 screen: only 
25 left and right analysing areas are used. 

b) 2:1 signals in 16:9 mode on 16:9 screen: only top and 
bottom areas are used. 

C) 16:9 signal in 4:3 mode on a 16:9 screen: top, right, 
bottom and left areas are used. 

30 

Then, a global luminance histogram is computed for all selected 
analysing areas. This histogram can be a simplified (e.g. using 
a sub-set of all 256 available video levels) in order to sim- 
plify the computation. In any case, this histogram should rep- 
35 resent the video content of the analysing areas. 
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Figure 8 shows such computed histograms for the analysing wid- 
ows (in dotted lines) of three typical sequences ("Basket", 
"Concert" and "Video"). The areas in slashed lines represent 
the sidebars background. 

5 

Now, the histograms will be analysed in order to extract the 
grey level to be used for the sidebars. For that purpose, the 
non-significant parts of the histogram will be neglected. That 
means that only the superior part of the histogram (e.g. 80%) 

10 will be kept to compute the mean value. This is illustrated in 
Figure 9, where values of the three histograms of Figure 8 are 
compared with predefined thresholds. Only those values above 
the respective threshold are used for computation. Based on 
this selection, a mid value is computed with the following re- 

15 suits in our examples: 

MID (Basket) =108 
MID (Concert) = 22 
MID (Video) =17 

20 

These three values will be now used for the computation of the 
background luminance of the sidebars as shown in Figure 10 for 
the three examples . 

25 The advantage of such a concept is to reduce the disturbing ef- 
fect brought by active sidebars since non-black sidebars have 
now a luminance level near to the main video content of the ac- 
tive picture. 

30 Furthermore, according to Figure 11, the sidebars level can be 
limited. This feature (feature 1) will limit the maximal video 
level of the artificial sidebars to a value SDmax given by an 
external micro-controller, which can be adjusted by the user or 
by every plasma set integrator. 

35 



PD030031 



9 

In the present example the level for sidebars is chosen equally 
to that of the measured level in the analysing areas for low 
values below 130. Higher measured levels are limited to 130 
representing SDmax. Thus, a non-linear characteristic is ob- 
tained. 



Moreover, according to Figure 12 the overall amplitude sidebars 
level can be softened. This feature (feature 2) will use a mul- 
tiplying correcting factor in order to reduce the dynamic of 
the correction as following: 



Sidebars = 



^max_ 

J 



\ 255 



x MeasuredLevel 



In this case, the level SDmax will be given by an external cir- 
cuit as well as the option "soften" . The characteristic for de- 
termining the sidebars level is linear in this case. 



Implementation 

The block diagram of Figure 13 presents a possible hardware im- 
plementation of the above concept. 



The activation of the sidebars pre-correction inside a PDP con- 
trol block 1 will be done with the signal SD_0N (ON/OFF) . If 
the feature is activated, the letterbox algorithm will be 
started. 



A letterbox block 2 explicitly described in EP 0 913 994 Al re- 
ceives as input the incoming picture defined by the signals R0 , 
GO, BO and is activated through a control signal LX from the 
PDP control block 1. The letterbox block 2 computes the first 
active line (LSTA) and last active line (LEND) of this incoming 
picture and transmits them to the PDP control block 1. 
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Moreover, the control block 1 should receive as external infor- 
mation the displaying format ZOOM chosen by the user (4:3, 16:9 
linear, 16:9 anamorphic etc.). 

5 Based on these data, the control block 1 is able to define the 
position of the analysing areas (REG) , which will be sent to an 
analysing areas block 3. This block 3 will perform the overall 
histogram analysis and will return to the control block 1 the 
information about the overall sidebars level LEV. 

10 

Based on all these data, the control block 1 is able to define 
the type of pattern defined by the signals Rl, Bl, Gl that 
should be added to the incoming picture R0, GO, BO. 

15 The signals R1,B1,G1 for this pattern will be built in a pat- 
tern generator 4 activated with a signal PG and with the format 
parameters FOR coming from the control block 1. These parame- 
ters include the position of the sidebars as well as the level 
of the sidebars. 

20 

Furthermore, the additional signals SDmax und SOFT can be input 
into the control block 1 in order to affect the computation of 
the grey level of the sidebars. The signal SDmax represents the 
maximal sidebars level as explained in connection with feature 
25 1 of Figure 11. The further signal SOFT (ON/OFF) corresponds to 
the choice between feature 1 of Figure 11 and feature 2 of Fig- 
ure 12 . 

Finally, the corrected picture (incoming picture R0, GO, BO + 
30 sidebars pattern Rl, Gl, Bl) will be encoded towards sub-field 
information R2 , G2 , B2 by a sub- field coding unit and stored in 
a frame memory. The stored information SF-R, SF-G, SF-B are 
read one frame later and sent to the data drivers of the plasma 
display panel 8 after being converted by a serial/parallel con- 
35 version unit 7. 
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There is one frame delay between the computing of the sidebars 
level and its use as illustrated in Figure 14. The sidebars 
level and position can only be computed at the end of the frame 
and then, added to the next frame. This delay is mainly invisi- 
5 ble. However, this could have a disturbing effect if the change 
is quite strong as in the case of Figure 14, where the picture 
format changes. 

In order to overcome this issue, a sidebars pre-correction by 
10 the pattern generator 4 at the sub-fields level might be imple- 
mented after the frame memory 6 as shown in Figure 15. In that 
case, the pre-correction will come in time with the right pic- 
ture. To do that, the pattern generator 4 will include a sub- 
field transposing table in order to deliver, for each sub-field 
15 picture read from the frame memory 6, the corresponding sub- 
field pattern. The further units and functional connections 
correspond to those of Figure 13. 

In the previous paragraphs, it was assumed, that the analysing 
20 areas are near to the active part of the picture. However, also 
the total active part can be used as analysing area. 



